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Abstract of JP2001041095 

PROBLEM TO BE SOLVED: To estimate the intake 
air flow introduced in a combustion chamber through 
an intake passage precisely regardless of an engine 
operation state. SOLUTION: The calculation device 
30 of an internal combustion engine 10 estimates the 
temperature after the prescribed term from the present 
point of time of the intake air staying on the down 
streamside part 28 than the throttle valve 24 of the 
intake passage 20 based on the fluid model regarding 
the intake air in an intake passage 20 and the 
temperature information at the present point of time of 
the intake air. The calculation device 30 estimates the 
intake air flow introduced in the combustion chamber 
29 from the downstream part 28 after the prescribed 
term from the present point of time while reflecting 
the estimation result. 
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[0 0 4 8] #**#flra4» C5bt^ 

141 4©taS^(fctC-3*iT©^®n ; £^i?)^.IILT 

s©KA^mfi***-5fc*ic, i^ijs 4 1 4 KH-rssa 

SS:g:ai-r-5«kplwbTVi-5„ ft, j&TF©iH91-eW:, M 
©KA^§tfi*XDy hJl/#®®fimttb, 1770 
-*-^4 l©«ltBM# 1 t±fBSS5c-v">^ttrS^ViT 

•5. 

[0 0 4 9] ST. ^4 1 2©ia*£ TThtJ t.t^> 

t m2&m) . fRiM4 i 2rf»e>#5;*.®4 1 4tce® 
$n*^2t. njB4 i 4*^©A^fce^sn-5^ 

S<t©ffiJD^^^6, ^7X14 1 4©taSTgs©^b 
Sd (Tgs) /d ttt. £(T©iC (1 8) ©«tp»cST 

[0 0 5 0] 
Itl2] 



(7) 
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A ■ j t Tp = B • ( Thl - T J - (C + D • V^) • {Tk, ~ T ha ) ' ' 'd 8) 



^ut, TAJ . TBJ , TCJ , TDJ te. 1 

t»M4 1 2 £<Dfgi<Dmemm* ^7x14 1 4 t®A 
aft t©iw©j»eaw* ic^UTftftsnsjBRTr* 

[0 0 5 1] #5X114 1 4 

ztztb. (19) , (20) ic^-r«t^ic, j£ (1 

8) ©£52. lp-£#5XJ14 1 4®&££4fcSd (Tg 
s) /dta roj tC&Ov 77^1fIGAi: 
X n v Y ;U#jljS»mt <h tt^s L < 

[0 0 5 2] 

[S13] 

0 = B • ( Ti , - Tg,) - (C + D • 4^) • (r fc - Tha) • • < 1 9) 
G4 = m , --(20) 

foT, ±fe=&5£ (19), (20) (2 

1) wens. 

[0 0 5 3] 
[ft 1 4 ] 



G4 




7fo " Tgs 



••(21) 



MK. £®5£ (2 1) SrfflViTS; (1 8.) Sr^jrrS 
i:. ^7714 1 4<DWL&Tgsm&4s2ntz&j£ (2 

2) *jf#e»ns. 

[0 0 5 4] 
[ft 1 5 ] 

*^.(«5£.».«).(jC.«i) 



■(23) 



(22) ©£>ate> niKmii« ta t j 

?2>tX3£. (2 3) ©£3fc*-rc:fca*-e**. 
[0 0 5 5] 
[ftl 6] 

dt & 

fifoT. JtfB«-SC (2 2), (2 3) d^^T©BS«iC 

(2 4) *^#idi$n-5. ft. d<E>5£ (2 4) 
T, r aJ . r^j tt±fB3&BtA~Dfc:.k-3TJfc**je 

ftTfco. gsffirt© r j j tt^-0«. r j — i j 

[0 0 5 6] 
[ftl 7] 



•(24) 



CCDSS (2 4) rt> 5 S^TCXDy 

MltfPSiMbnt (j) tt. MTOT-^SfflGA 
(j) <h> Bt«tP B 1HA t iCVy ^SS^fiSGA (j-1) ttC* 
•^Tat^T £ C £ a<T# 
[0 0 5 7] xa 7 h;HI8«TA3s©18B8»Ett 

(XD>y Wl^ffiiSSmt) «, Ha«)J:5l:* 
©=&5S; (2 5) , (2 6) KckoTS^n-S. 
[0 0 5 8] 
[ftl 8] 



•ha 



■<t{P m ,P 0 ) "-(25) 



2*- 



AT- I 



<r+l 

K 



gC#) ©ffitfi^ft, rpaj (-JfcflD 

-5. TAtJ fi. 7.0-^ h;U#2 4<Dl8PBffiT 

<&9. :nttxD. ; b;uiBSTA*^-siwic*ii?>2>c: 

[0 0 5 9] CICIT, XD^ hJWMSTA^-^ld^jf 
$n^^«MfeB#Srffl^-r^t. 3fc (2 5) tt^S; (2 
7) <D«k5K:fc-5>. 



[0 0 6 0] 
[ftl 9] 



K 
K-\ 



K 
K-l 



"(26) 



uCT, TmtTAj . rpmTAj tt. 

hjp#ajismt. tissue Pm^n-^n^ 

JfcntTA&tfTi5iE«»»EPiTAa:, JtaE««#2 7j&*& 



(8) 
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m2 9 *T©«#fc*tt*sw.ais©ifcnK:««s 

y hJV#®jSSmtTAj£W4Tffi$JK^ffiPmTAi. 
*D?/ WVHftTA, ^MlHieifcNE, Stfrt^'f 

[0 0 6 1] Cl©5£ (2 7) SrfflViSi, SC (2 5) 
^S: (2 8) «D«t5fcaE-rni:*«Tr*-B. 
[0 0 6 2] 
[&2 0] 

Ai«l*3!RAgS$Ubnct*«tfb<J5tD (mtTA=mc) . 

fc*fc» (Tm=Tha) . ±ESC (14) &4*5£ (2 
9) OJ:5fc*-rilt*«T?**. 

[0 0 6 3] 

[SSC2 1] 

7* 

OT f7Vd = ' (° ' F mTA - b ) 



m t - m tTA 



■(28) 



•(29) 



tbT, ££>5£ (2 9) SfflVi5t> ±fBSC (2 8) tt 
Mfc^St (3 0) 

[0 0 6 4] 

C» 2 2] 



.. (fl .p^_ 6) .4fc^) ... (30 ) 



'ha ' ■ *(Pn,TA> P a) 

CCDS; (3 0) tp£>9lbif*fc&.5tz, 7ayh;WpIia 
tmtH ^^Fj*-C<DJigf£ffllJSil5aThaRirF8£fl'JK^; 

tt-CDTat^JK^JEPmCOMPinTA (TA, NE, VT) 

[0 0 6 5] *3tel6»IBTtt, C©±5fc«*JO*ftfc 

*:&5£ (14) ~ (17) fcK*3VvcW»ji*#S»r« 
Wm«©«rt«A.£*fimc*T*T * «fc 3 LTH 

i©^tB«^tc*^viT*je>e»n^7.D>v K^aafl 

[0 0 6 6] ^fc. *ftffi&ffi0£B£J:& : ftMffl30 

3RtfH4(4, WrtRASSflLfimcfc^WrslBO^W 
©— 0!HfcS-r:7D— hT**. C©-^©fflS 



la, ttVtt*3oicj:o)»ei«m«c!>tdi&Mn (make 

r 8msec. J S) TUfrSttS. 

[0 0 6 7] C«DJB«ICKUT»4, SET. ©A£»g£ 

o) . co^wjdiHtfwdtt. «nao«i»iR»T©jwiBW 
its, tttrnHimM«iiiiasi;Tsesn««(D 

T<&£. «£^T, CCTte, %P*£fr&ttl3©ttft«It 

*n*itt«i:5. B*C. Jl©M»iJ«tP»n»4, £© 
lit I49J CDttWKI* IC« 5 IS £il DTffffi S ft5 

[0068] 3Wjft»67annatfvdfK«>T«M 

KIEPb. TSfEdOK^STm, Rtf-?-n£>©tt;Pm/Tm 

«iia*«i««mti tstJUTStm^nsT-asffiratfwds 

©Tdftffl'J®:«.EEPm, TaHMftSHBTm, RlWE-nSCJt 
Pm/TmSr-^n^n, rpmltfwdj , TTmltlwdj . 
rPmltfwd/Tmltfwdj Sfc, ^©^ffl^+TWT 
SMR&JEPm. TSKflJRgtiBTiiu R^-tn 6 ©it Pm 
/Tm£, rpml(i)j . TTmKiJj , rp m i/Tml 

(i)j i-wa-waaie-r*. 

[0 0 6 9] Z<DTm®mm.K.PmltfwdBcXf! : mM®%. 
fiTmltfwdCJSasiCl&bTte, ±fB<&5£ (15) ~ (1 
7) RtfSC (3 0) fc«"^<«J|Ct0f3feEjfc«W-|itl)I 
-fiBM/fifftotl^. 

[0 0 7 0] 04{r^-r«t5fC, ZL<DmW 

<Dmm®m&2k? mi mmm-. roj > *w 
■d«*9fimn a t letiTfesj^e^wwf *n* '»? 

7^2 0 4) . CCT, ±83W^HAtH4, 
>OWa»Jd!t«FU< r 8msec. J ) tfcfcStl 

TfeStffM^nfc*^ 0 4 : YES) . 

±c*st (is), (i6) (Dnmmm* tunmrn 
Ati&eu<R£3n« (xr7y2 0 6) . 
[0 0 7 1] jfcfc. sc (3 0) »c*tfv»T^Dy hju# 

(15) ~ (17) fctf^HT, T«E«R»EPb1 
(i), TtfHMK^STml (i) . JKWE-ft&©JtP«l (i) / 

ft, *-®ttJMI (tfwd-Atl) iMMtttWUmtlwAt. 
UTIg^^nS ttfy7"2 10). 
[0 0 7 2] ^(c, CO«rfcttT»iWIBItfwd3&« roj £A 

TT***»ga*a«w»fan Ut'^2 1 2) . i^^aa 

N9Mtfvd«t roj «t0ftiJtW»fanfc»«- (XT?? 
2 12: NO) (C(4, Xfy?2 0 2 fiMtOfflStfffff 



(9) 



4#M2 0 0 1 -4 1 0 9 5 



HfrSttS. £©^> Xtv72 0 4\Z&^T^ffl%lffl 

^2 0 4: NO) , MWLNW&b ttf^Wmmttvidt&L 
<W>7£2ftT {.7.=rvf2 0 7), 0 8fiU$ 

[0 0 7 3] tLT, Xry^2 0 2~2 1 2 3** 
*DS3Fn*j:tt«tD, ^WJWWtfwd** roj fiTFK 

Ufy^2 1 2 : YES) . TafWRSUEPml 
(ih Tgtd'JKMSTml (i) . &l£Jfc-?-n£>©Pml/Tml 

^fflOffiWtfwd^CTSitflOffi^EPmltfwd. TSS 
fflOKMfiTmltfwd, RtfJtPmltfwd/Tmltfwd<fcLT J c- 

n-tmsijfesn* (xf?^2 14) . 

[0 0 7 4] «*tf. 3=->©«i£JflJH*t rsmse 

c. J D, SfedX'x-y^'l 0 0©$a3£SCT?-il|J8 
IWtfwd*» r 3 Omsec. J ffiEttHRlA 

ttt±E7f5'^2 0 4, 2 0 6, 2 0 7 tylkm&MV 
T. r 8 msec. J -* r 8 msec. J -» r 8 msec, j -» T6mse 
c. J t.K-DlZffltL-vmtZlSt&iEtU 0 2~X 

TV^2 12iT(DlI*> r4(slj ^Ojl^n^dtt 
fc.-S. tLT, *^7>^ffiid« T4J T&5«i:#©T»t 
«»«EEPb1 (4) . TSitffl'JK^iaTml (4) . ftl** 
ne©JtPml/Tml (4) S^^&^fflilWratfwd 
&©TaE«R£U£Pinltfwd. TSitfllK&i&TBltfwd, S; 
JfcPml tfwd/Tmltfwd«fc Z. t 

[0 0 7 5] fit i TOJ fcU-fcy h 

s 1 1 1> k» sitstp^HiA t ifi±t&mizmm a 1 1 t.m 

KlSSntt (7x7^2 16), 5!l31teia 3 tC* 

txf->y3 o o icn^ns. 

[0 0 7 6] Xr^y3 0 OTH I77D-^4 

(j) (£TF, TGA(0)J tSfS-T-5) *S»ai$tl-5o # 

= >^»c45V^TffttS$nfcv>y7 P SC»fitGA (j-1) 
(£AT. rGA (-l)j <tSf2T5) tlcSo*^ Sfc©5£ 
(24) V>T9!Pf j±n?©X D y h ;U#iIi&»S!l5£fiI 
mt2(0)*tfftti$n-5 (7x7^4 0 0) . 

[0 0 7 7] ^tT, £©7.D>y h)U#jIj&a«i]5£fiim 
t2(0)K:»-3*. 5fc©&5£ (15) ~ (17) £ffllAT 
flitStP^i^A t«©T«ffl!ftftffiPi(i). T««R«aT 
m(ih R^-e-n^OJtPm/TmtiJ^n^tlfftti^n 
-S (XT7y5 0 0) „ ft, Cffl7T7^5 0 0 »C43V> 
TffUJSftSTifcflJiftjajEPiU), T*«!R«»Tii 
(i), &lPen£>©JtPm/Tm(i) ©p^, ^IslcDfiJjX^ 

-rs^^T-gcasn^fiisr^-n-en rp m 2 d) j . i"Tm 

2 (1) J . rpm2/Tm2(l) j i, WB©«ai'-f 5 >^ 
TffitS^tlfcfilSr^n^tl rpm2(0)j . TTm2(0)j . 
rPm2/Tm2(0)j tSK-T-S. 
[0 0 7 8] £AT©S-S (3 1) . (3 2), 

(3 3) \zm?\,*Tmf%J&frz>^Wmaitvi6&<DTffiM 



Sfc^EEPmtfwd, T8fEfl!JR£HfiTmtfwd» £ ©it 

P«tfwd/Tmtfwdjfi«J?aJ£n*4:i:'bfc, ±f25£ (1 

4) a^t^ns^; (34) izm^T^mmmi^k 

»C*3^-51S5rtKA^amctfwd^@tB$n«. (*5^ 
^6 0 0) . 

[0 0 7 9] 

[&2 3] 

= Pm\tf»d ~ Pm\ (0) + Pm2 «» ' ' *( 3 U 
"ST 4 = ■sP'-W +■=«■<» •••(32) 



'mtfwd 
F mtfwd 

^=^-'To(o P mif , d 'b) --(34) 
^5bT«rt»A^ft»mctfwd*«J¥Ui*nfc», #0 

WfeStl* {JJry?l 0 0)o 

[0 0 8 0] 05H 2l5UfcSI»lffl[a)»ffill«S«r 
^-f$>^t-M^§ 0 RBTH PMfl t 1 

[0 0 8 1] HBl:*tJ:5l:, 2 HB 

(Pt&Jt 2, t 3) fc^tt^SJSBtt* fip-feTSMBS 
RMJEPml(O). Pm2(0K T8KflO»«iftTml (0) , Tio2 
(0), dn&©tt;Pml/Tml(0), Pm2/Tm2(0K 361/ 

^TdtfciBBiA t«©« (Pmi (i) m titWimfttii 
T*<Dm (ga(o)) tbTSffl^nfcfflSffl^T^nf 

[0 0 8 2] 
[^C24] 

Pml <0) «- (1) 
Pm2 (°> Pm2 <») 
T m \(°) *- T m \0) 

^-(0) ^ --p3-(i) 
y ml -'ml 

[0 0 8 3] 
[SC2 5] 



(10) 
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Pm\ <°> *- Pa 
Pm2 W *■ P a 
r»l(0) - Tha 
Tml «» «- Tha 

-A. 

'ml i Aa 

^2 'ha 
GA(-l) 4- 0 

[0 0 8 4] &>±mwi<tt£v\z, t 

Sitffi'jaStf 2 8 ©KA£SU~|iBT5ff!p:*Jl^##IiMtf 

0*UT5IB#j&;^ £ "H«$P<g t f wd^©Toftfi'J©^JE P mt f w 
d&tfT^#J©Mi&Tmtfwd£Jf £U Hl'^ne. tc*o* 
V»T9W*j«*» 6 *W»M t f v&'&onn © A^fimc t f w 
&*^M-?Z>£. o \Z LTU*. 
[0 0 8 5] (1)^1, T««*«»Tw&«SlP»^ 

[0 0 8 6] (2) Sfc, H5bfc!RAa«!lO«# i E7 r 

HS«?¥f«Xtf&x*;w^«#aU*5fc©5£ (12) , 
(13) fcsati-sAfsttKttsct^oTasau, en 
(12). (13) \zm-3<&»*m%.®&Wi 

t f wd|g©T8£ffliJR§UE P mt f wdSlXTgSEflfJK^iSTmt fwd 

^Imc t f wd©^a'JtC&gfc~F«tfliJR£U£ P mt fwdKZTF 
KffiMW Tmt fwd £ JfcttttfB JUfcTJUzf 'J 

[0 0 8 7] ( 3 ) »Z, ±IBII£8i9eBr£<B«!l&M 

«I»J*T©T8MII»»EP« (0) RlTFSiE«Bft«»TM (0) 

m (0) RtfTiJg<9J©^i&Tm(0) £±IEI»3g*igSaCTjl 

[0 0 8 8] (4) 3HP9jftTOT»«««»Tin 
(OJSrjt^rSdtCtD. — jRfcjSSttcDiS^iJUB© 



[0 0 8 9] h;i/#iijg 
imttLT. Wji hMMTA«®ttWUBKM* 
5jftJn57Q»; h;U#aiSS«3£fitmtlt, 177 
D-^-^4 l©^tBfi^tCS^^T^I±i$n-57 > D-y 

h ^aaaawfeMmt 2 1 t-tn-tn*** «t 5 \z l- 
[0090] cidT, cn^o-y hji^aafijutffi 

mtl&tfT.Dy K^®iiftffliJ^fiimt2^fflViT** 
5n*T«E«»»EPMl(i). Pm2(0), Pm2(l)&tfT 
gtfiUK^i&Tml (i). Tm2(0). Tm2 (1) tt. §HB£©KSi. 
JE^Kmi&£)tifcL/fcJ»£\ ^T©«k5&ffift#<fc-I>;i 

[0 0 9 1] ap-fe. XD^ hJI'#aa*tt£ttmtl£;8 
l/iT^^en^TSiEffliJK^BEPml (i) , TSMKSliBTm 
Hi). S^ne.©JtPml/Tml (i) tcHLTtt. 4f 

fc&mmzKHrtzMGmfi&z. —is, ^ayhj^i 

ia*SiJ^(Smt 2 £J8l,>T3icii6 &ft-5T8£ffiiJ»mJIPin2 
(0), Pm2(l), T8K«W&£tiBTm2 (0) . Tm2 (lk Stf^- 
n"E>©J±Pm2/Tm2(0), Pm2/Tm2 (1) CBl/Ttt, 

[0 0 9 2] ZLCOXitb. 9c<D%^. (3 1) ~ (3 3) £ 
ffl UTattWfc^WJH W t f wd&CDTdKttg&UE P m t fwd 
&^T8gfiiJ©^STmtfwd^Sai-r-5r < t»CcfcO. W& 

■fb*iE5Stc:^<D»tii(rR5*$-e-^ d t*tTt5ttfc 

[0 0 9 3] 
[»2 6] 

PmtXfwd = i'mlC) 

[0 0 9 4] 
[^C2 7] 

Pme^rf = Pm2 W 
^tnlfwd P m 2 
'mlfwd 'ml 

i^^Clt^e>, TffiffliJK^/EPmtfwdRDnFSitiBiJKm 
iaTmtfwd*«^ny h;i/#ajaafflteMmt 2 G5*.tcScJ 
I. > T^«> e ns «fc -5 IC & 5 . 
[0 0 9 5] (5) ftoT, *5ftK»tt»cJ:ntt, ^« 

wd^CDT«t#JK^EE P mt f wdS tTFatfflll©^© Tmt fwd & 

ctfwd$:«t OIESStr^iftlT^ Z. td^T#-5>«t ^ tC^t«.„ 
[0 0 9 6] (6) MtC, *£J6»»TM:, I770- 



(11) 
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*-*4 l©:tf77»J14 1 4\ZM-r : £>m¥-m : E : T)l'$:ffi 

ft$££#T#-5J:5(::&5. tot. <kDIE$g&7.o 
K*-^V»TT8lfll9WBEPmtfwd^T«E«»»»TBtfwd 

[0097] [« 2 (Dmmmmi £at, ^ssho* 2 © 

[0 0 9 8] **J6»»Ttt. RASS««*ttWr-S-fe 

* *a« r » J: 3 fc lt t » * jfi[««jp 

l©*«»tt£ffl*UT^*. -©©*J£-fe>-tf-4 6 

ffiPm£fc£BT5. 
[0 0 9 9] 43fett&tt0&«l::J:STO!l*190!> 

^ ST 5 ^©^IH©— m Sr^-T 7 □ — -V — h T * -5 . 



c©hsm>«ljiw:. 3 0 kj: 0Bf«»*m*<otJ 

&SN9 (MAtt r 8msec. J S) T*ff*ti*. N. ffl 
B7KSt7f 0 OStf^f 0 OTtt. * 

C)E13SZ^E!4lC^-r7.x>y^ p l 0 0 £1*7, 5^:7 2 0 

o~2 i 6 tmnnwM&nft snsfcft, ^©a&srt 
*©«9§h:#*ts. 

[oioo] rnwf-^ioo, 2 o o oDftjasa* 

^fTSnfcm. 7fy^3 5 0tli »»BE-fe>"!M 6 

(rt< rpm3(o)j tanar'*) tfimsns. * 

«RSUEPm3 (0) K.tffWIII©ffl&:5"f 5 >i/\z^xm 
tb$nfcTSftfi'I©^)EPni(i-l) («T, rp m 3 (-1) J t 

aia-r*) $fc©5£ (is) a»&»&n*sfca (3 
5) t»c»tJ«r>T. zmtiifrzmfmiHA tmxco (bp 

(i-1) (BTF, rxny hJI*HBUHI£«mt3(-l)j 
«tfl[Uldn-& Ufy^4 5 0) . 

[0101] 
»2 8] 



— > = ^V^ ^ - ft. N - »)} 



■5-LT, Mfc£©XPy hJU*®iafiSj£ffimt3(-l) 

5fc©s£ (i6). (i7) a>e>f§&n«>;&©sc (3 

6) , (3 7) ti:i^>x, i^TCTM'lgS 
Tm(0) (£TF. rTm3(0)j <b^fBT£>) . MtfCTift 



••(35) 



r «3 
7.1 



(») = 



-(-])+ A/ 



-•^, 3 H)- 



ffl'J©M)EPm3 (0) tTflfE«»«aTM3 (0) £©i£Pm3/T 

m3(o)*^n^n^:ai^n^ Ut^^sbo) . 

[0 10 2] 
[H2 9] 

7i 



-(37) 



(a.^ 3 (-i> 



•(36) 



r m3 

m. ±!2^.^->y4 5 0RUf7.^^7 P 5 5 OfC&^T, 
S (3 5) Rtf (3 6) fc3fr3V>TT««aft*aTm3 
(0)«S»HTS»*, ±SSfiiJ©g(iaTha«MlHlCDfiJii 

a. b^OV^TttWlsIOiiBi^'f 5>^-T?©«&&8IStE$C 

a. b««Kf?ikl^©«IBilsIIES8cNE (= roj ) RZf 

[0 10 3] ^tC, $fe©=&SC (3 1) . (3 2) 
X. rp m 2(0)j , rpm2/Tm2(0)j Z^rtl^n rPm3 
(0)J . rp m 3/Tm3(0)j izn&Vtz&i:, (3 

3) . (3 4) t&m^x. mm&frz^mmmuvd®. 

©TS«**EP«tfwd. Tffitf'JK^STmtfwd, Jfctf-t 
ne.coitPmtfwd/Tmtfwd^fftB^ti-gxhtfcH. ^S 



(0) 



WPatfwd^l;*^St8JrtKA^«mctfwd*«j|cm$n 
3 Uf7y6 5 0). 
[0 104] H5L/T«rtKXffl««nictfwd3WWlS 

m^n^enm.^ti^ Ur7y7 5o) . bs«. 

&z>. mmx\z. mmt nz&^xmmmfc&mi&zn 

[0105] ^ntc^-r^aic, 2iss£tP*B*iiw-r 
(^jt 2, 1 3) in^TStffl'j 

©mJEPml(O). Pm3(-1), TnSffl'Jffi^STml (0) , Tm3 
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